We have previously found that transcranial direct current stimulation (tDCS) over right inferior frontal cortex (RIFC) enhances performance during learning of a difficult visual target detection task (Clark et al., 2012). In order to examine the cognitive mechanisms of tDCS that lead to enhanced performance, here we analyzed its differential effects on responses to stimuli that varied by repetition and target presence, differences related to expectancy by comparing performance in single-and double-blind task designs, and individual differences in skin stimulation and mood. Participants were trained for 1 h to detect target objects hidden in a complex virtual environment, while anodal tDCS was applied over RIFC at 0.1 mA or 2.0 mA for the first 30 min. Participants were tested immediately before and after training and again 1 h later. Higher tDCS current was associated with increased performance for all test stimuli, but was greatest for repeated test stimuli with the presence of hidden-targets. This finding was replicated in a second set of subjects using a double-blind task design. Accuracy for target detection discrimination sensitivity (d ; Z(hits) − Z(false alarms)) was greater for 2.0 mA current (1.77) compared with 0.1 mA (0.95), with no differences in response bias (ˇ). Taken together, these findings indicate that the enhancement of performance with tDCS is sensitive to stimulus repetition and target presence, but not to changes in expectancy, mood, or type of blinded task design. The implications of these findings for understanding the cognitive mechanisms of tDCS are discussed.
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Introduction
TDCS involves the application of a weak DC electric current (usually 1-2 mA) to the scalp in order to modulate the activity of neurons in the brain (Pascual-Leone, Davey, Rothwell, Wassermann, & Puri, 2002) . In recent years, tDCS has garnered increasing interest for its application in the treatment of clinical disorders such as depression (Rigonatti et al., 2008) We have previously reported that tDCS can increase learning in a complex visual search task involving the detection of target objects hidden in a virtual environment (Clark et al., 2012) . In this study, participants were trained to detect target objects hidden in complex images of simulated environments and classify those images as target object present or target object absent. Participants received anodal tDCS during training, which was directed near the 10-10 EEG position F10 (over the right sphenoid bone lying above inferior frontal cortex). Large improvements in performance occurred in participants receiving tDCS using 11 cm 2 electrodes during training. Similar to results presented by Iyer et al. (2005) , these effects were dose-dependent, with performance improvement dependent upon current strength. Participants receiving 2.0 mA tDCS achieved accuracy scores significantly higher than those receiving 0.6 or 0.1 mA, with a significant correlation found between changes in performance with learning and current strength.
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